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CMPURI 
PURPOSE OF THE STUDY 
The word association technique is based upon the accepted proposition 
that the symbolic meaning of a recognized word is a significant indication of 
personality. Besides a private meaning~ words have a social meaning in that 
they are the medium through which communication is possible. Therefore, for 
any given language verbal symbols unique to that language have a common core of 
meanings in themselves or in context when combined with other words. Thus, the 
individual who is functioning adequately in his society is aware of and utilize 
these commonly understood terms in all but the most subjective and covert 
actions in which he engages, for their use is required in order that he carry 
on the practical affairs of his life. Relating verbal symbols one to another 
to conveyor understand complex ideas is done largely through an awareness of 
the associative links which have been conventionally established between more 
sUnple and specific symbols. 
This communality of association is what Sullivan (1924) calls "con-
sensually validated" associations. He views it as the symbolic verbalizations 
of the meanings of words that an individual knows from experience convey his 
ideas to others. The use of these verbalized symbols become the individual's 
active language. They are distinguished by their appropriateness when used and 
their understandableness when heard. 
If it is true that mental disease results in a poor organization of 
ideas and a loosening of associations, asking a subject to respond to a verbal 
1 
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stimulus with an associated word should reveal something of his personality. 
But, before this hypothesis can be tested, it is necessary that some means of 
judging the appropriateness of response be formulated. Historically, this 
standard of correctness has been sought two ways: 1) by analyzing the relation-
ship between stimulus and response in search of bizarre associations indicative 
of emotional complexes and 2) by assessing the communality of thought through 
the use of quantitatively established norms for the frequency of appearance of 
responses in a known normal population. This is equivalent to aSSigning a per 
cent agreement score for each response to each stimulus. The percentage agree-
ment is based on the normative population upon whom the test is being standard-
ized. The first named is subjective in approach depending upon clinical 
sophistication of the person judging the character of the response. The second 
is amenable to scientific investigation and statistical analysis and its find-
ings can be more convincingly demonstrated. 
Since the early work of Kent and Rosanoff (1910) norms for word as-
sociation tests have been sought through the frequency of response method. 
Motivation for this type of approach has been fostered by the belief that if 
the soundness of an individual's associations can be evaluated statistically in 
terms of the associations of normal persons, a valuable diagnostic tool can be 
made available to the clinician. 
Now the normal individual is able to recognize, to a rather accurate 
degree, when his associations differ from those of others. He is able to 
recognize his idiosyncracies of thought and adjust his verbalizations and his 
behavior to what is generally expected and beneficial in his society and culturt • 
On the other hand, persons who are mentally disturbed are unable to make a 
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sharp distinction between the subjectivity in themselves and the social world 
about them. Because of their condition, their perception is narrowed and they 
are not sensitively aware of common modes of thought. Their thought processes 
cannot be analyzed with reference to the criteria of objectivity, but contain 
highly individualized content. Their uniqueness is emphasized by the disease. 
Their internal life, not under good control of their more rational powers, 
tends to reveal itself, in spite of effort. in their verbalizations and be-
havior. Emotional illness then, can be thought of as a weakening of control 
over thought processes first, and over behavior subsequently. 
WOTd association tests are used to evaluate thought processes tm-
pulsively verbalized. (free association) or deliberated upon (controlled as-
sociation) • The method used will influence the chuacter of associations pro-
duced except perhaps in the graveat caaes of mental disease. When an individua 
acts or reacts with complete spontaniety. his uniqueness will be more apparent. 
Therefore, free association will yield proportionately less common responses 
than controlled, or as Trainor puts it: 
In the free association test, the first answer to come to mind could 
be supposed to be not as closely related to the sttmulus as in the con-
trolled aSSOCiation, OWing to chance occurrences of the moment, to lack 
of reflection, to lack of ttme for weighing meanings; in a word---be-
cause of individual differences in the way the sttmulus strikes the 
individual at the moment (Trainor, 1937) i' 
'l(i~'1 
The free association method seems more likely to be sensitive to 
passing moods, to troubles ann trials of the present, to relatively transient 
stresses and conflicts in the indiVidual's life. Through controlled or re-
fleetive responses. the individual is more likely to show disorganized states 
of greater severity. to reveal his personal intellectual and social values and 
more important, the degree of control he can exercise over his inner life. 
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In general, word association tests are better pathognomic indicators when the 
condition of the individual is more grave, and this perhaps explains why there 
has been a universal finding first noticed by Kent and Rosanoff (1910) that 
"there is a gradual and not an abrupt transition from the normal to the patho-
logical state." 
The reason for this may well lie in a consideration of the relation· 
ship between impulses t their control, and behavior. The merely neurotic may 
have unique ideas and strong impulses, but he is somewhat aware of them, real-
izes that they are different so that when he acts, he acts in conformity with 
what is expected and behaviorally he appears as others do. He acts not so much 
as sheer impulse dictates, but upon impulses modified in such a way that be-
havior conforms fairly well to what 1s coamonly done. The performance of a 
neurotic on a word association test. especially if given ample opportunity to 
evaluate his associations aDd ponder their appropriateness, will much more 
likely be that of the clinically normal person. 
The psychotic, characterized by strange associations and bizarre 
thinking, has reached a state where the severity of his disease prevents him 
from perceiving what normal behavior ls. There is distortion in his perception 
and little control over the externalization of his psychic life. Therefore, he 
not only thinks in an unusual way, but behaves in an unusual way. When control 
over impulses has been lost to a significant degree and behavior is irrational, 
performance on the word association test will be deviant. we might conjecture 
that in the case of two persons whose impulses and associations are equally 
strange, in one (the neurotic) these impulses and aSSOCiations are controlled 
somewhat through psychic defenses; but in the other (the psychotic), these 
5 
~pulses and associations are free to externalize themselves. The former could 
give normal responses to a controlled association test, the latter would be in-
capable of doing so. 
To test the theory that mental disease results in a weakening of as-
sociations with a word aasociation technique, it is first necessary that the 
subject be ~iven every opportunity to exerei.se control over his im?ulsive re-
actions by specifically asking him to respond as he feels most others would. 
The LLS makes a direct attack upon this problem by inducing a set within the 
subject such as to have him produce, if possible. associations which would be 
those of the greatest number of persons. Secondly. to assess the degree to 
which the responses of an individual were indicative of his inability to do so. 
norms based upon the performance of persons in the general population had to be 
established. 
Word association responses are seldom entirely free, except with ex-
perimentally sophisticated subjects working under strict laboratory conditions. 
Even with instructions to the contrary. the naive subject assumes his response 
must be appropriate so he reflects upon his impulse association and may change 
it. The authors of the LLS being aware of this fact ask the subject to select 
frow amana many possible responses that might occur to him, the one which he 
believes would be that of most people. 
This has the advantage of at least t~lng to bring into play the 
higher mental processes of the subject. while still allowing the possibility of 
an almost infinite variety in the type of response produced. The LLS is there-
fore not restricting, as are forced-choice or multiple-choice types of associ-
ation tests. It should be more sensitive to gerious maladjustment if present, 
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since it gives the subject every opportunity to produce responses which are 
most common. 
When an individual is unable to do this, in spite of the aid of in-
structions and adequate tUne, there is reason to believe that impulse control 
is weakening and maladjustment can certainly be suspected. And, inasmuch as 
ideas are related to behavior, it could be expected that the individual who is 
unable to control his Unpulses to outside sttmuli psychically, would also have 
difficulty controlling his behavior. In a recent article, Herr (1957) states: 
"The assumption was that psychotics in general ••• would not be as capable of 
complying with this type of instruction and of finding common responses as 
normals would." 
In theory then, the LLS should be a measure of the subject's sound-
ness of associations; soundness here being thought of in terms of his ability 
to produce associations which are in conformity with the kinds of responses 
given by the normal population. 
The instructions to the subject, namely that he respond with ti:,~ one 
word which he believes most people would associate with the sttmulus word when 
seeing or hearing it. capitalizes upon a fact which has long been recognized; 
the fact that free association 13 seldom free. Rhode (1957) for example, pointG 
out that there is serious question as to whether subjects are able to make com· 
pletely free associations, and that instructions should take this into account. 
She states, 
Not only are such instructions (to respond freely) misleading, but 
the ratioale which prompts them seems to be a misapplication of the method, 
espeCially when the responses are made in writing. It is doubtful that 
subjects are able to follow instructiOns Unplying free association. • • 
initial resistance is strong and association is seldom free (Rhode, 1957). 
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This question of the freedom of associations has been investigated ex 
per~ntally by a number of authors. Cason and Cason (1925) after administer-
ing the Kent-Rosanoff test of fifty males and fifty females concluded among 
other findings that these college students responded to the test with some pre-
conceived ideas of the kind of responses that they should give. This conclu-
sion is along the same lines as that offered by Rapaport, Gill, and Schafer 
(1946) in their study of the associative process involved in responding to a 
test of this type. 
Jung (1918) recognized this when he wrote that only with psycholo-
gically sophisticated, trained subjects can it be expected that the responses 
given will truly be the first associations which occurred to the subject. With 
the naive person. the end product is probably the result of a preconceived set, 
some deliberation and perhaps only the final words after a series of associa-
tions. 
Jastrow (1894) also found that when he asked his subjects to respond 
with five different words, the first and second words were closely related and 
the stmilarity of response decreased after that. As regards the comparison of 
the responses of a group, the proportion of individual reactions increased as 
the associative process progressed. The conclusion is that the greater re-
flection results in a more personalized and individualized response. 
Two authors, Whipple (1916) and Murray (1937) have pointed out that 
the speed of response has a definite effect upon the character of responses 
produced. The more personal and idiosyncratic response tended to be produced 
when an ~diate reply is given. For this reason, Whipple recommends ttming 
responses, warning that even measures of time are not good indicators of the 
speed of association "since between stimulus and response more than one mental 
process may intervene which is not reported by S and which may be quite unre-
vealed by the word he utters" (Whipple. 1915). 
a 
t~att (1932) set out to determine whether free or same controlled pro. 
cedure produced better results. He administered twelve words commonly found in 
free association tests to a group of subjects. The words were administered with 
free association instructions and also with four-choice alternative responses. 
{is data shows that 54.5 per cent of the freely associated words contained the 
same general idea as the controlled response choice to the same word. This led 
him to conclude that a controlled association test of this type was just as sf-
~ective as a free association technique. 
It appears reasonable that even without the subject's conscious in-
~ention, certain ego defenses and escape mechanisms tend to influence the 
~haracter of the response. Further. whatever associations are produced are con-
~rolled by certain premises. explicitly stated in the test instructions or ~ 
plied by the testing situation. 
There is a further advantage to control of associations. Far fran 
~elng a ltmiting factor in personality study, the restrictions may focus upon 
~he special aspects which we wish to learn about. As White (1944) writes, "Free 
~ssociationwould be useless for science if it were really free; its value de-
pends upon the possibility of discovering its determinants. It 
One mark of the usefulness of a test is the range of its applicabilit~ 
Generally, the greater number of persons to whom a test may legittmately be 
~1ven. the more practical it is as a psychological instrument. Those character-
... sties of persons which have an effect upon test performance, but which are not 
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those the test is designed to measure, interfere with the interpretation of the 
results. They must be either eliminated, eontrolled or their effeets measured. 
l\ut first they must be identified. 
The work of Stanek (1956) has pointed up the effect of age, education 
and sex upon performance on the Loyola tanguage Study. There is still the 
question of geographical factors. Two authors (Martin, 19t}5; Bell, 19{:8) have 
e.uggested that the way in which persons associate words will be influenced by 
the locality in which they live, but few studies have been specifically designee 
to test this hypothesis. The finding of Smola (1955), however, was that Loyola 
Language Study scores of senior high school boys from four Midwestern cities aa 
far from each other as Cleveland, Ohio and Chicago, Illinois did not differ 
significantly among themselves. 
The purpose of the present study i8 to establish norms for the Loyola 
Language Study on a population from a Far Wt'ctern portion of the United States: 
~etropolitan Seattle. To determine if place of residence affects performance 
on the Loyola Language Study, these norms will be compared with norms ectablish.e d 
upon a sample from metropolitan Chicago. The hypothesis is that no statisticall'1 
significant differences will be found. 
CHAPTII II 
HmORY MR DlSCllIPTIOli Of ma LQYOLA LANgyAql STU1>Y 
The Loyola Language Study has its origin in a research project c~ 
ducted at Boston State Hospital in 1950 by Olaf Johnson and Louis B. Snider 
(1953). The eighty words in the Loyola Language Study originally came from the 
Kent-aosanoff list, but the method of administration was changed in that the 
subject was requested to respond not with the first word that occurred to h~. 
but with the word he believed would be that which most persons would associate 
with the stimulus word. This then, is a measure of controlled association. 
To minimize ~ effect that order of presentation of the stimulus 
words might have upon the responses, Johnson and Snider divided the eighty word 
into four groupe ~o twenty words each. Then they randomly determined the order 
in which the words would appear within each group of twenty. Next they system-
atically varied the order of presentation of the four groups of words. This 
produced four forms of the eighty word test. 
This test has the advantage of self administration in that the in-
structions are easily understood, the task is not difficult, and responses are 
written by the subject" Time is not a factor, but IDOst persons require ap-
proximately thirty minutes to finish. It ~ be administered to groups. 
From apprOximately two thousand records of persons living in the 
Boston area, Johnson and Snider selected a sample of four hundred men and four 
hundred women, each stratified according to proportional numbers of persons of 
any particular age or education in the total population. These samples constit ed 
10 
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the group from which n~s were established. 
The Boston study showed that seventy per cent of the hospitalized 
schizophrenic females fell below the tenth percentile of the normal sample, and 
with one exception, all the patients fell below the fifteenth percentile. The 
indication was that the test distinguished well between these groups. 
The format of the test, Appendix A, consists of a booklet of eighty 
words to which the subject is asked to respond with the one word he believes 
would be the word thought of by most persons when hearing or seeing the stimulus 
word. 
Norms for the Chicago population were gathered by Stanek (1956) with 
a view toward determining the influence of age, sex and education on the re-
sponses given to the Loyola Language Study. The records of four hundred men 
and four hundred women were collected through stratified sampling of the parent 
population. Age limits were set at nineteen and fifty-four years; education 
ranged from aix through sixteen years of schooling. 
Bach sex was treated separately, but for the purpose of assessing the 
effects of age, the subjects within each sex were divided into sub groups of the 
~e ranges nineteen through thirty, thirty-one through forty-two and forty-three 
through fifty-four years. To determine the influences of education, four groups 
~re designated, namely those subjects with from six through eight, from nine 
through eleven, from twelve through fourteen, and from fifteen through sixteen 
~ears of school. 
Stanek' s scoring system was much simpler than the standard score 
~stem used by JobDson and Snider, and consisted essentially in computing the 
iSquare roots of the percentage of the frequency of responses. Since this type 
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of score correlated rather highly (Herr. 1957) with the standard seore method, 
Stanek's findings can be compared with other studies in which standard seores 
were used. 
Stanek was able to show that age, sex, and education had a significan 
effect upon the character of responses given to the Loyola Language Study. 
Specifically, age of both sexes bears an inverse relationship with test score il 
that older persona tend to give more unique responses; younger persons tend to 
give the most frequently found responses, although the trend is slightly ir-
regular. Greater eODlDUnality of responses were found among the female sample, 
a finding which Stanek suggested might be due to uncontrolled selection of the 
cases. Education was positively related to seore on the test, indicating that 
greater education leads to more communality of response. He concluded that the 
Loyola Language study could be used as a psyehological screening device or 
utilized ~')y industry for personnel selection. 
Although Stanek did not make a eomparison with the normative sample 
gathered in Boston. be colleeted his data in such a way that comparison would 
be possible when both sets of raw data were seored by the same method. At the 
time Stanek completed his research. no conclusions concerning regional dif-
ferences among normal people could be made, although he did mention that geo-
graphical factors might influence the diseriminative power of the test. This 
was due, in part, to the fact that the most desirable scoring system had not 
yet been agreed upon, which made eomparison somewhat tenuous, and to the un-
timely death of Louis Snider before the norms could be worked out for the Bosto~ 
males. Since that time the standard score system· to be described later ... has 
been applied by Herr (1957) to the raw frequencies of all the samples collecteQ 
-
--
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for both sexes in Boston by Johnson and Snider and to the tests in the sample 
collected by Stanek. Since the method of collecting data, namely through stra1t-
ified sampling, has been used in gathering cases from Boston, Chicago and in 
the present study, direct comparability of these populations is now possible. 
With a view toward extending the norms for the Loyola Language Study 
to slightly younger age groups, and to determine the influence of geographic 
location, Smola (1955) administered the test to five hundred senior boys from 
five private high schools in four large Midwestern cities. The standard score 
method was used in treating the data. 
In addition, he computed the split-half reliabilities which, for this 
sample ranged from .72 to .89. The correlation between the Loyola Language 
Study scores and intelligence as estimated by the Renm~Nelson test was .11, 
for one hundred subjects from one school. He found a very slightly inverse 
relationship ('1' a -.21) between scholastic achievement as indicated by grade 
point average and Loyola LaDguage Study score. 
With regard to the effect of geographical location, this had no 
significant systematic effect upon test performance, even though the schools 
were situated in Ohio, Michigan, and Illinois. No statistically significant 
difference could be demonstrated between the five schools. In fact, there was 
as great a difference between the two schools in Chicago as there was between 
the two schools most distant from each other. 
The study by Stewart (1956) used as subjects one hundred male and 
one hundred female freshman students from Loyola University, selected at 
randcm from many more who were given the test as part of the freshman guidance 
examinations. His purpose was to discover relationships between Loyola 
~anguage Study scores and I.Q., and between Loyola Language Study scores and 
scholastic achievement. The booklets were scored using Stanekts geometric-
progression scoring system. At the end of the academic year, the total hours 
and grade points earned and the quantitative, linguistic and total scores on 
~he American Council on Education Psychological test were obtained for the two 
hundred students. As a result of some of these students/withdrawing from 
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school or because complete test data were not available, the experimental sample 
~as reduced to ninety-four men and ninety women. 
Correlations were computed between the scores on the Loyola Language 
~tudy and class standing, and between the Loyola Language Study and the scores 
~n the American Council on Education Psychological Test. The correlation 
~etwee1l the Loyola Language Study and the ACE U.Dguistic score was only .06, 
for both sexes. Between the Loyola Language Study score and the ACE Quantit~ 
tive score, the correlation for men was .06 and for women .04. The relation-
ship between test score and class standing was also not significant. 
As a further check, Stewart then took the linguistic and quantitative 
scores of the ACI and computed a "discrepancy score" which was the difference, 
regardless of direction, between the linguistic and quantitative standard scores 
~e exper~ental sample was then split on the basis of high or low discrepancy 
score. Again. no significant difference between Loyola Language Study score 
existed between those with high and those with low discrepancy scores. The 
general conclusion was that the Loyola Language Study cannot be used to predict 
scholastic success during the freshman year of college. 
The effect of controlling association to the stimulus words as co~ 
trasted with allOWing free association to the eighty words used in the Loyola 
Language Study, was tovestigated by Trainor (1957) who administered the test 
to fifty male and fifty female subjects under both controlled and free condi-
tions. In both methods of administration the responses were written by the 
subjects. Two purposes were atmed at; namely specifying the difference be-
tween free and controlled association and ucertaining the effect of order of 
presentation on the frequency of responses in either method. The subjects 
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were adults rRnging in age from nineteen to fifty-eight years who had received 
from thirteen to twenty years of formal schooling. Thirty-four of the subjects 
were given the test by free association first, then controlled; sixty-six took 
the controlled test first, then the free. The interval between the two ad-
ministrations was from four to eight weeks. 
Response frequencies were tabulated separately for the free and co~ 
trolled methods of administration. A chi square test of the number of persons 
receiving higher scores on the first administration, whether free or controlled 
and the number of persons receiving higher scores on the second administration, 
free or controlled, was not significant. Rank-order correlations were also 
computed to determine whether the coefficients obtained were different between 
the first and second administrations regardless of method of administration. 
The differences between these correlations were not significant. The concluslO! 
supported by these two statistical procedures were that free associations did 
differ from controlled very significantly in the case of many st~li and that 
order of presentation was not a factor which had to be taken into account when 
analyzing the differences between controlled and free association. 
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Trainor applied the Wilcoxon matched-pairs signed-ranks test to the 
total scores of both the free and controlled administrations to determine dif-
ferences between free and controlled association. A difference was found which 
was significant at the .02 level of confidence. 
Trainor states the prtmary finding of his study as follows: 
With the significantly greater communality of response shown in 
favor of controlled association (for a great number of stimuli) as 
compared with free association, thtilre is sufficient reason for using 
the controlled association test rather than the free if we want to 
investigate deviations from common responses among psychiatric 
patients (Trainor, 1957, Parenthesis mine) 
An article by Herr (1957) SUDJa&rized a good deal of the research 
that has been done on the Loyola Language Study up to that time, with parti-
culer reference to the measured differences between normal and schizophrenic 
subjects. 
Standardized samples from which norms were derived were the eight 
hundred normals collected by Johnson and Snider (1954a) in Boston, and an equal 
number secured by Stanek (1956) in Chicago. The scores obtained from fifty 
male and fifty female predominantly schizophrenic patients from Boston and 
fifty-six male and fifty-three female schizophrenic patients tested by 
Del Vecchio (1957) from Chicago. all patients being matched, person by person, 
with normals in their own locality, with respect to sex, age and education • 
constituted the experimental groups. 
Of special interest was Herr's discussion of the three scoring system 
that have been tried. The first was the standard score method used in this 
study and described in detail elsewhere. The second utilized the principle of 
geometric progression by taking the square root of the percentage of the re-
sponse frequencies. The third method involved splitting the frequencies of 
r 
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res:i'0nse of the nonnal subjects at the median frequency, thus giving a "pass" 
or flfail" category to each. A score of one (1) was therefore assigned to re-
sponses with a frequency of above fifty percent for the normal population, and 
a score of zero (0) to responses whose frequency was less than fifty per cent. 
The three methods were found to be highly correlated. The correlatiOl 
between the standard scores and the double root- scores was .96. and between the 
standard scores and median scores it was .93. The standard score system was 
adopted however, because of statistical limitations inherent in the other two. 
The means and variances of the double root scores were proportional to each 
other, preventing t~e use of certain advanced stAtistical calculations on such 
distt'ibulions of s.::ores. The median scoring -.yete:a would have made further work 
on the test difficult becacse if the test were shortened there was danger that 
abnormal persons would receive scores of zero. 
Thus, the norms established on both the Chicago and Boston stratified 
samples of normal persons were in terms of the standard or Z score. Upon com-
paring matched groups of normal and psychotic persons it was found that their 
means were significantly different beyond the .001 level of confidence. 
To increase the effectiveness of the instrument Herr and his associatE ~ 
made an item analysis of all the stimulus words in order to pick out those itamE 
which contributed most to the differences found. For each sex, the twenty-five 
most discriminating items ~re identified. The same eleven items were common tc 
men and women from both Boston and Chicago. Using just these items, shown in 
Table I, the booklets of the matched samples of psychotics and normals were 
re-scored. It was found that screening efficiency was increased by the shortened 
test. 
r 
soldier 
head 
dark 
loud 
joy 
rough 
high 
king 
sleep 
black 
F 
F, M 
M 
F 
M , 
F 
H 
F 
M 
TABLE I 
I'l'IMS 'ROM THE LOYOLA LANGUAGE STUDY WHICH SHOWED 
GREATEST DISCRIMINATORY POWER BETWEEN NORMAL AND 
SCHIZOPHRENIC MALE AND FEMALE SUBJECTS (Herr, 1957) 
haDmer F doctor F. M hand 
table F, M wish M thief 
thirsty F, M house F dream 
sweet M sickness M trouble 
stomach F, M mountain F. M religion 
soft M stove , bed 
cold M moon F tobacco 
window F, M bread F, M citizen 
scissors M whistle F. M butter 
foot F. M needle M 
M 
M 
F. 
F 
F 
F 
F. M 
F 
M 
Evidence of validity of the shortened form of the test was obtained 
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by three methods. For the fifty Boston female patients, p~'chologists' ratings 
were obtained and these correlated with test scores. The resulting correlation 
of .48 was significant beyond the .01 level of confidence. Phi coeffi:ients 
for the twenty-five items, converted to product moment coefficients on the aa. 
sumption that communality of thought between n~18 and psychotics formed a 
continuum, ranged from .45 to .68 for the Boston and Chicago males and females. 
A third method provided indices of screening efficiency computed by subtracting 
the proportion of incorrectly identified normals from the proportion of cor-
rectly identified psychotics. These ranged from .64 to .71 for the male and 
female subjects from both cities. 
The correlation between scares obtained on the same normal persons 
who toole the retest four months after they took the initial test, was .49 for 
the full length test and increased to .55 for the shortened twenty-five item 
form. Odd-even reliability computed separately for the four hundred men and 
four hundreJ women of the standardizing samples in groups of one hundred each, 
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and corrected with the Spe~BrOWD formula. ranged from .88 to .94. 
The relationships found to exist between test score and age and test 
score and education are shown by the coefficients, all significant at the .01 
level of confidence, presented in Table II. A rectilinear relationship was not 
found between age and score; the coefficients varying somewhat from one age 
group to another. The scores of the psychotic subjects did not show the con-
sistent positive relationship with education that was evident with the normals, 
nor was there evidence that age and test score were negatively related for these 
patients. Intelligence scores of a group of one hundred male high school senior 
and an equal number of male and female college freshmen were not~ as stated 
above, significantly related to Loyola Language Study scores. 
T@LE II 
COIFFIClENTS OF COIRBLATION BITWUN jGE AND LLS SCORE AND 
EDUCATION AND u.s SCORE. BASED UPON DATA OBTAINED 
ROM BOSTON AND CHICAGO SUBJECTS (Herr, 1957) 
Subjects Age and Seore Education and Score 
Chicago men -.22 .21 
Chicago w(lIDen -.23 .22 
Boston men -.29 .17 
Boston women -.31 .18 
In conclusion Herr writes: 
The Loyola Language Study distinguishes between schizophrenics and 
normals. using any of three systems of scoring, namely standard scores, double-
root frequency scores. and median scores. The screening efficiency of the test 
is increased by using only high validity items scored by standard scores. Such 
scores also permit the use of parametric statistical operations. There is a 
tendency for older persons to make poorer scores, and for this effect to be 
counter-aeted by education. Intelligence. apart from age and education, is not 
a significant factor (Herr. 1957). 
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CHAPTER III 
REVIEW OF THE RELATED LITERATYU 
The word association method has been variously employed to discover 
tUne relations of mental phenomena, to study individual differences, to diagnos 
mental conditions and as a means of examining mental material intentionally 
withheld. Whipple (1915) in a classical work on experimental psychology points 
up the importance association has played in the development of the science when 
he writes ". • • we find in retention the sine qua.!!2D of the development of 
human activity, and we find constantly at work in the conscious life of the 
organism a tendency for the establishment of connections between its concurrent 
and its successive psychological activities" (Whipple, 1915). 
The first published report of an expertment with a word association 
method used for the purpose of studying human thought processes is found in a 
paper published by Francis Galton (1879). Using himself as a subject he re-
corded his associations to words. He believed that the method showed promise 
of revealing mental content not fully conscious to the subject, but he also 
recognized the difficulties inherent in such an investigation because what an 
individual produces as a free association is determined b} his experience and 
each person's experiences are not the same as others. In short, he felt that 
the fact of individual differences might make generalizaticn rather dIfficult. 
Of all techniques, Galton's was one of the least structured for he 
allowed the associated response to be either a single word or a verbal des-
cription of an ~~e. Because cf such freedom, the method was not easily 
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subject to laboratory experimentation and accurate quantification. The attempts 
to study personality through a word association technique have undergone many 
changes in administrative procedure and response analysis since Galton's time. 
A few years after Galton's studies \~dt (Humphrey, 1951), in keeping 
with his rigorous psychophysical techniques, subjected the free association 
method to detailed experimentation. Wundt's method imposed the first limits 
upon complete freedom, by limiting his. subjects to a single word response and 
by timing. Wundt was able to quantify his findings. but went further by exam-
ining the logical relationships between stimulus and response. Some words he 
saw as having inner relations as when the response was essentLally a synonym 
for the stimulus or when the response was a generalization to a class name for 
the stimulus. Outer relationships between stimulus and response occurred when 
the connections were socially influenced, conventionally expressed or where 
contiguity in space or time between the two terms seemed to account for the ~ 
sociation. He also noted that subjects may associate not with the meaning of 
the stimulus word, but with its sound. 
Cattell and Bryant (1889) utilized the catagories for classifying 
responses devised by Wundt. but further advanced the precision of measurement 
by keeping a record of the frequency of certain responses. Such frequency 
tables have been employed by SUbsequent investigators and they form the basis 
for an objective scoring system. Cattell and Bryant were perhaps the first to 
be aware of the concept of communality of response. 
Cattell and Bryant also imposed some form of control on the associa-
tions. They induced a definite set in the subjects by asking them not to re-
spond with their first impression. but to give an opposite term or to give a 
r 
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subordinate or supraordinate response according to the classification of Wundt. 
through this method, they discovered that there was a relationship between re-
action time and type of response produced by their subjects. They published an 
account of an experiment in which twenty DOUDS were presented to a large group 
of students with the instructions that they respond orally or in writing as 
~uickly as possible. Administration was by printed word or orally. Their chief 
~inding was that length of reaction time was inversely related to age. 
Tha technique of relating the character of the response to the stimulu 
~ord seemed at first to be the most fruitful for distinguishing normal thought 
processes from abnormal. But the attempt by MUrphy (1923) to show differences 
~etween normals, schizophrenics, and manic depressives by analyzing the relation 
ship between stimulus and response was a failure, and he was forced to conclude, 
'The suggestion 1s offered that types of word association as such, are but 
little related to the fundamental attitudes and adapt ions to life underlying 
he mental disorders which are here compared" (ltlrphy J 1923). 
A s~ilar study conducted by Martin (l945) also sought to discover 
~he relationships existing between stimulus and response given by hospitalized 
patients. Like MUrphy (1923) and Jung (19l0), she found certain tendencies such 
~s the schizophrenic's repetition of the stimulus word and the manic depressive' 
linking of adjectives and nouns, but there were no clear differences. She 
confirmed the finding that the test showed a gradual transition and not an 
abrupt change from normality to disease. Martin, like Bell (1948), felt that 
he geographical location of the group studied and the personality of the test 
.dministrator were tmportant variables. 
r 
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The most projective type of word association employs but a single 
stimulus word to ,.,hich the subject is asked to associate successively lOO re-
s~onses. This technique was mentioned in the literature by CattaIl and Bryant 
as early as 1889 and actually used for the study of communality of ideas among 
men and women in a study reported by Manchester in 1905. The finding was that 
the sexes are distinguished by the kind of response given and that I~e range 
of the surface ideas o~ men, as a group, is slightly greater than that of 
women" (Manchester, 1905); an almost universal conclusion when sex has been 
one of the variables studied by word association. 
Using thie method of free association. Jastrow (1896) found that 
out of 5,000 words given by fifty subjects only 25.32 per cent occurred but 
once, while the one hundred most frequently given responses made up a third of 
the total; a high degree of communality of thought among the subjects. 
The difficulty in relating a single stimulus to many responses led to 
the discrete type of uncontrolled association tn 'i .. ?h1ch but one response is 
given to a single sttmlllus. Frequency tables for this type of association were 
compiled by Cattell and Bryant (1889). European ?sy~hologists became interested 
in this form of quantifying associations and Bovet (1910) even proposed e~ 
pressing scores in terms ().f a "coefficient of banality. II 
The fact that frequency tables can be constructed and used as norms 
for judging abnormal responses is evidenc. that the individuals in the norm 
group have had, to a Significant degree. similar experiences. And. in spite 
of the individual differences referred to by Galton, there is a central core of 
associative matter which is common to all. Presumably, deviations from the 
norms are not so much a matter of. not having the experiences of others. but are 
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due to the subject's inability to make use of the experiences in an associative 
wa:y. 
The utilisation of word association by Jung (1910) for the study of 
emotional complexes was characterized by a further and more elaborate technique 
His is one of the most important of the early studies on word &ssociation which 
was published between 1904 and 1918. He adopted the timing and stimulus-re-
sponse study of Wuodt, but added a second administration of his one hundred 
word list, believing that a subject's inability to give the same response a 
second time was indicative of disturbance. He also noted the unusual content 
of responses, the subject's behavior during the examination and unusually long 
or short response latency. He recognized that the speed with which the aa-
sociation is produced and the kind of response given is related to the subject' 
psychological past and can reveal information about all his psychic functions. 
He believed that his one hundred word test, orally administered, was sensitive 
to abnormality as shown by the subject' s reaction time, behavior during the 
examination, and unusual character of response. He had a great deal to say 
about the behavioral and attitudinal patterns of the subject 4S revealed by the 
relationship the subject made between the stimulus and his response. He 
believed that the subject tends to react verbally in • manner which reflects 
what his behavior has been or might be, and what his attitude would be if the 
real situation represented by the stimulus word were actually present. He 
viewed the stimulus word as the ~lic representation of a life situation and 
it was the patient's perception of that life situation to which he reacted. 
Jung greatly elaborated the theory of classifying various kinds of reactions 
with reference to psychological types. 
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By far the most important work on word association has been that of 
Kent and Rosanoff (1910) even though they disregarded the traditional timing of 
responses and introspective reports of the subjects. Though they subscribed to 
the theory that a logical relationship between sttmulus and response was norma~ 
they set. out to determine empirically what constituted 3 norma1 response. By 
testing a large number of persons known to be free of disea£e ~ith a standard 
set of 100 words, and by constructing frequency lists, they were able to set a 
standard against which an unusual response could be judged. They then were 
able to classify responses as common, doubtful or individual and these served to 
distinguish, in terms of their percentages, normal from mentally ill persons. 
For the 1,000 subjects coqpr1sing the norm group, there were 91.7 per cent 
COlllDOD responses, 1.5 per cent doubtful responses and but 6.8 per cent indivi-
dual responses. 
After administering their test to 247 psychotic persons, they were 
able to show, on the baais of the mean score system they used, that commonness 
of response fell off gradually with disease. Psychotic groups have alw~s 
shown a tendency to a greater percentage of individual responses. Although they 
~re unable to show that the free association test as they use~ it vas ~~pable 
of distinguishing sharply between the insaoe and the normal, they did discover 
that there was a tendency II ••• almost universal among normal persons ••• 
to give in response to ~ stimulus word one or another of a small group of 
common reactions" (lent and Rosanoff, 1910). Almost ninety-two per cent of the 
responses obtained for normal persons were common. They could discover no clear 
cut relationships between test score and age, sex or education among their norma 
subjects. They tried to set aside any considerationa of logical classification 
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and choose rather to establish norms in a strictly empirical and objective way. 
They were not quite able to do this, and to offset the implication that common 
and !!9tm.11 were equated, they published an aux1llary list of responses which in 
their judgment were normal for each of their one hundred words. 
Upon axamination of the character of the association between stimulus 
and response, they found several tendencies that appeared more common to the 
psychotic subjects, but often mentally ill persons gave records that could not 
be distinguished from normals on the basis of associated content. They co~ 
eluded, as have others, that individuality of response is a gradual process 
becoming more pronounced as disease becane grave. 
The finding of e<m:mlnaU ty among normals was later confirmed by 
Esper (1918) who also noted the great similarity of response from normals who 
differed widely in age and education. Sex differences Which Kent and Rosanoff 
were not able to demonstrate were found by Noh and Guilford (1930) and by 
Stanek (1956). Such differences were predicted to exist by M11es and Terman 
(1929). The most consistent finding has been that though the sexes tend to 
give common responses, the word reactions of males extend over a greater range 
of frequency. 
Kent and llosanoff's work has been criticized by Bell (1948) beclllUse 
the sampling did not take into account factors of region, culture. socio-eco-
nomic status, intelligence and age. Bell saw this problem as "insurmountable." 
Haller (1934) was the first to modify the word association technique 
by having subjects select. from alternate choices~ the response they believed 
was best associated with the stimulus word. Limiting the range of response to 
two dichotomies, normal and abnormal, vas thought. to have the advantage of bei 
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more objective in scoring and simpler to evaluate statistically. Using his 
controlled association test he was able to show that normal subjects, as a 
group, tend to give stmilar responses and that abnormal subjects respond in a 
way peculiar to them. It would seem then, that controlling the association in 
some ~ enhances the possibility of differentiating no~l from abnormal r~ 
actions that can be demonstrated in a quantative wa,y. 
Form B of Maller's one hundred word instrument was used by Malamud 
(l946) in a study of 150 normal and an equal number of psychotic persons. Mean 
scores, calculated Oil the basis of the nlll'lber of abnormal responses given, 
were significantly different for the two groups. Correct identification of 
sixty-three per cent of the psychotic subjects and errors in identifying twen~ 
five per cent of the normals were reported; sufficiently accurate for rough 
screening but hazardous to use for individual diagnosis. But by selecting the 
most discriminating of the items and weighing them differentially, a cutting 
score was established at which seventy-eight per cent of 111 subjects and twenty 
two per cent of normals, not tested previously were classified as abnormal. A 
split-half reliability coefficient of .91 derived from scores of the combined 
groups. Malamud concluded that individual diagnoSis was possible and felt that 
continued research would prove the test to be valuable in both cUnical diag-
nosis and in the selection of personnel in industry. 
The Word Connexion List of Crown (1947), was made up of the fifty most 
discriminating stimulus words from MulJ.Iitl" s origlul test. Two hundred neurotic: ~ 
and 200 controls, the latter being 100 workers in industry and 100 friends and 
relations of psychology st~dentst constituted his groups. Although the sexes 
~ere not equal in number 1n the two groups, mean scores of the male and female 
28 
controls were not significantly different, which he felt lent justification for 
the greater proportion of men used in the study. Crown's prtmary purpose was 
to validate the test as a measure of neuroticism. 
Comparison of the mean scores for neurotics and normals were found to 
be statistically different. but there was so much over-lapping among his groups 
that no significant conclusions could be made. Only a slight negative relatio~ 
ship was found between test score and performance on the Raven Progressive 
Matrices Test and no relationship between the Word Connexion Test and the Mill-
Hill Vocabulary Test. Because of the differences between normals and neurotics 
that was found, Crown felt he was able to set a cutting score above which 
neuroticism could be strongly suspected. 
In a later article, Crown (1952) combined the data from twent}-eight 
studies using his Word Conoexion List and secured sufficiently large groups to 
make his conclusions more valid. He was able to show differences between mean 
scores for normal. psychotic and neurotic groups. In order of magnitude. the 
normals had the lowest mean score, the neurotics the highest mean score. Crown 
felt that the higher score of the neurotics over the psychotics indicated that 
the two forms of disease were in reality two different psychic dimensions. He 
was cautious in extending his conclusions to individual diagnosis and recommend4d 
that it be used as a screening device which can be looked upon as providing 
clues for more intensive diagnostic study. 
The Cornell Word Form developed by Weider, Mittlemann. Brodman, 
Wechsler and Wolff (1941) from a test formerly used for military screening c~ 
sisted of eighty items and 160 forced-choice responses. Eight of these words 
r~ been shown previously to distinguish patients from normals at the .01 level 
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of confidence. Other items were borrowed from the original Ken~Rosanoff list. 
Retest reliabilities on ODe hundred normals showed a correlation of 
.30. The Cornell Word Form and the Cornell Index, in combination, were later 
applied by Weider and Mittlemann (l946) to screening industrial workers. These 
combined measures were highly related to foremen's ratings of the workers. 
A study by Saslow and Shobe (1949) using the Cornell Word rorm at-
tempted to distinguish normals from psychiatric outpatients. Correct 1denti. fi-
cation of the psychiatric group was no better than chance; for the normal group, 
less than chance. 
A study reported by Woodworth (1938) conducted by Thumb and Marbe in 
Germany showed that the more familiar the stimulus word the greater stmilarity 
in response is found in all subjects. 
Esper's (1918) work which was a comparative study of English and 
German students utilized Thumb and Marbe's fifty sttmulus words. He found that 
~or words of equal familiarity in both languages, the frequency of response was 
very similar for German and Inglish groups. This suggests that even ~cross 
cultures communality among normals is the rule. 
In an attempt to assess the usefulness of the word association test 
as an indicator of minor maladjustment, Keene (1951) administered a 192 word 
test to five hundred students at Stanford University. The responses were 
scored four different ways: (1) according to the Xent~Rosanoff tables, (2) 
according to the most common responses. (3) according t~ al! the responses, and 
(4) according to the most frequent responses found by another investigator, 
Schellenberger. All these scoring systems were highly correlated, but none 
was significantly related to the various criteria used. l~ese criteria were 
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ratings of t~ student t S adjustment by the Dean of Men and the Dean of Women, 
Burnreuter Personality Inventory scores and the Thorndike College Aptitude score • 
Large numbers of these same students were tested again one year and 
two years later. Reliability coefficients computed from the scores obtained 
upon re-test1ng were only about .65. Repeat studies with junior college and 
high school students were equally disappointing. No significant relationship 
could be shown to exist between free association test scores and teachers' 
ratings for high school seniors or between test scores and junior college 
students' performance on the Bell Adjustment Inventory or the American Counsel 
on Education test. Reem concluded that "The results of this study • • • are 
such as to lend only the slightest support to the use of word associations as a 
screening out of the moderately adjustedll (teeene, 1951). 
One of the most complete works on the free association method 1s to 
be found in a critical review by Kohs (1914). He gives six factors which in-
vestigators failed to account for; these being essentially errors in expert-
~ental design or in interpretation of results. He also pointed out the relation 
ships which he believed to exist between the character of the response and 
such subject variables as age, sex, intelligence, occupation. emotional state. 
and personal beliefs. He also constructed a list of three categories of c~ 
plex indicators, namely the qualitative, quantative and physiological. He had 
great faith in the association method for he felt it to be a technique that 
could reveal the ''keystone of our mental life" (Itoha, 1914). 
S~ilar theorizing and suggestions for experimental design were ad-
vanced by £ysenck (1942) who advocated a short list of emotionally toned and 
neutfal words and an average ranking method of seoring. Through intensive 
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interview he was able to sh~~ that often unusal responses have their origin in 
tl1e subject's unconscious and a number of introspective reports are given to 
demonstrate this • 
. Another shortened fOt"Ill of the 't1ord association test was suggested by 
.endler (1945) who selected from the Kent-Rosanoff list the twenty-five words, 
the responses to which were most sensitive to associative pathology. He analyze 
the character of the responses, as had others before him. and found that such 
factors as response latency, inability to recall previously given responses, and 
linking of nouns and adjectives were associated with pathology. And, as was 
previously known, highly individualized responses were often present in the 
records of psychotic patients. Reliabilities for his shortened form ranged 
from .80 to .95 for the different types of responses. trendIer also established 
a percentile scoring system which he felt could be utilized to make individual 
diagnosis more certain. 
The number of studies and theoretic~L pa?ers published about word 
association continues to increase. Periodically, reviews have appeared, begin-
ning ~th the 't~rk of Kohs in 1914 and extending through the years with the 
Itings of Murphy (1923), Symonds (1931), Rapaport (1942), Bell (1948), Rotter 
(1951), and Levy (1952). 
Greater usefulness and precision have been sought through the intro-
duction of different types of verbal stimuli, through varying adminletrative 
procedures, some rather free others quite controlled, and through different 
methods of analyzing th~ results. 
The types of stimuli have generally been single neutral or emotionally 
toned terms. Administrative procedures ranged from those allowing the greatest 
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as used by Whipple, to the forced choice response method of Maller. The type 
of response expected from the subject bas been a single word only, freely given 
or chosen from alternatives, a verbal description of an image occasioned by the 
sttmuli, the recall of a response given previously to the same word, an elabor~ 
tion of the response on interrogation. and the reflective choice in light of 
IWhat was believed to be the most COIlInOn association. 
From the time the first quantitative studies were undertaken, toward 
the end of the last century. commonness of response has been a constantly ob-
served phenomenon. But certain variable personal characteristics of people 
have been shown to effect the kind of response they give. Men as a group tend 
to give a wider range of common responses. Age, except for the very young and 
those of advanced years, appears to be inversely related to communality, while 
education seems to be positively related. All these generalizations are some-
~hat dependent upon the kind of word association test used. Controlled associ~ 
tion of same sort appears to offer the greatest advantage for the scientific 
investigation of cc:mnunality of thinking and the compilation of meaningful noms 
CHAP'l.'ER IV 
The norms here established for the Loyola Language Study are based 
'pon a stratified selection of 400 men and 400 women from the Metropolitan 
eattle area. l For the purposes of this study, the parent population is defined 
as white persons between the ages of nineteen and fifty- four years who had com-
leted at least six, but not more than sixteen years of formal education. ~ 
cording to census data (1950) this population consisted of 182,269 males and 
183,895 females. These figures include a no~white group amounting to 4.2 per 
cent of the total,· but for whom no data in terms of age or education is availabl • 
No non-white persona were included in the sample. 
To insure comparability of these norms with normative data collected 
previously (Johnson and Snider. 1954; Stanek. 1957) the total population was 
divided into three age and f~r education categories. Specifically this was 
done by determining, from census data, the number of persons in the total popu· 
lation falling into the three age groups nineteen through thirty, thirty-one 
through forty-two, and forty-three through fifty-four years, and whose level of 
education was set off by them having completed from six through eight t from nine 
through eleven, from twelve through fourteen or from fifteen through sixteen 
years of formal schooling. These limits to age, education and race were acihered 
1 The United States Department of Commerce defines a stand ~~t~ 
area u, If • • • a county or group of contiguous count ~ h 
at least one city of 50,000 inhabitants or more." V 
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to for the following reasons: 
1. Sixth grade education was felt to be required in order to insure that 
the subjects would be able to read and understand the printed i~ 
structions in the test. 
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2. No persons with greater than college education were included because 
they constitute a realitively small segment of the total population and 
because it was felt that if greater education had an effect upon the 
scores it would influence the results and make comparability with 
previous studies difficult. 
3. Age nineteen was set as the lower limit to fulfill the purpose of the 
study of establishing norms for adults. Previous studies have shown 
that children's responses are markedly different from those of adults. 
4. The great variation known to be associated with advanced age was elimi-
nated by excluding subjects over fift,..four years of age. 
S. Studies done with Negro children up to the age of fifteen have shown 
that they tend to produce scores lower than those of white children on 
a word association test. Because this difference might extend to 
greater ages, the sample was drawn from the white population only. 
This breakdown resulted in twelve cells, each containing the number of 
persons falling within a specific age-grade category. Thus, school years from 
grade six through fourteen are broken into groups of three grades each and ages 
are divided into three convenient divisions, young, intermediate and old. 
The percentage of the total population comprising each cell was then 
used to determine the number of subjects that would be required in each age-grad 
category in the sample of 400 CAses. The population and sample percentages and 
the number of eases within each age-grade category employed in the sampling of 
~ale and female subjects are shown in Tables III and IV. The accuracy with 
which the sample of four hundred cases reflect the parent population can be seen 
by comparing the percentages of persons in the population and the percentage 
~f those gathered for the test standardization in each of the twelve age-grade 
Fategories. For the males, the difference does not exceed .14 per cent. For 
the female sample, the difference is never greater than .21 per cent. 
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TABLE III 
A COMPARISON OF POPULATION AND SAMPLE PERCENTAGES 
IN TERMS OF AGE AND YEAR OF SCHOOL COMPLETED FOR 
400 WOMEN WHO TOOK THE LOYOLA LANGUAGE STUDY 
Ages 19 - 30 Ages 31 - 42 Ages 43 - 54 
Years 
of Pop. Sample Sample Pop. Sample Sample Pop. Sample Sample 
Education l l N l l N l l N 
6 - 8 2.21 2.00 9 4.27 4.25 17 7.36 7.50 30 
9 - 11 6.50 6.50 26 6.86 7.00 28 5.83 5.75 23 
12 - 14 23.54 23.50 94 19.91 20.00 80 10.78 10.75 43 
15 - 16 4.70 4.75 19 4.81 4.75 19 3.24 3.25 13 
Total 36.95 36.75 147 35.85 36.00 144 27.21 27.25 109 
TABLE IV 
A COMPARISON or POPULATION AND SAMPLE PERCENTAGES 
IN TERMS OF AGE AND YEAR OF SCHOOL COMPLETED FOR 
400 MEN WHO TOOK THE LOYOLA LANGUAGE STUDY 
Ages 19 - 30 Ages 31 - 42 Ages 43 - 54 
Years 
of Pop. Sample Sample Pop. Samp Ie Samp le Pop. Sample Sample 
Education % % N .. % N % .. N 
6 - 8 3.36 3.50 14 6.17 6.25 25 9.82 9.75 39 
9 - 11 7.48 7.50 30 7.27 7.25 29 5.78 5.75 23 
12 - 14 18.33 18.25 73 16.59 16.50 66 8.60 8.50 34 
15 - 16 6.63 6.75 27 6.05 6.00 24 3.91 4.00 16 
Total 35.80 36.00 144 36.08 36.00 144 28.11 28.00 112 
After it was determined how many subjects would be required to fll1 
each age-education category, letters were written to persons in supervisory and 
managerial positions in a number of industries, hospitals, schools and adult 
residence homes in the Seattle area. Those persons who replied indicating thei 
willingness to help gather the data were called upon personally by the author 
in the summer of 1957. At this time, large numbers of the subjects were tested 
in groups. Since all cells in the stratified sample were not yet filled, sub-
jects having the characteristics necessary to complete these cells were sought 
out, and the tests were given individually or in small groups. 
A great many more tests were administered than could be used. Those 
subjects who did not specifY age, sex, education, place of birth or national 
ancestry were eliminated along with those whose age, education, race, or place 
of residence placed them outside the Itmits stated above. Then each acceptable 
booklet was coded as to the sex, age and educativn category the subject fitted 
into according to the following scheme: 
Variable: Sex 
Code: M or F 
Higbest Grade 
Completed 
6 to 16 
Age Group 
19-30 31 .. 42 
A B 
Actual 
43-54 Age 
C 19 to 54 
Thus, a man thirty-five years of age and who had completed high schoo 
only would have his booklet ~oded M 12 B 35, or a woman, aged twenty years, in 
her second year of college ~vuld have her booklet coded F 13 A 20. These codes 
were written in the upper left hand corner of page two of the booklet. The 
booklet was then folded back so that the eighty responses were exposed. This 
greatly facUitated handling the large number of booklets because each could be 
quickly identified by its code without the necessity of referring again to the 
subject's written responses to the questions on the last page. 
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As the test booklets were completed and returned, vital information 
discussed previously was recorded in tabular form and the responses to each 
stimulus word were tabulated. The great variation possible in response resulted 
in an alphabetical listing of almost nine thousand different words and sixty-
four thousand tallies. As in previous studies, no booklets were accepted in 
which the subject omitted more than seven responses, In conformity with the 
standardized directions for tallying response frequencies, the following rules 
were followed: 
1. If the stimulus was repeated in the response, either in the singular 
or the plural that response was counted as if it were blank. 
2. Plural noun responses were considered the same as if they were singular. 
3. Verb tenses and voice changes were considered to be different from one 
another. 
4. Responses that could be looked upon either as nouns or verbs (e.g., walk , 
drinks) were considered to be nouns. 
5. Double word responses were tallied as unscorable with these exceptions: 
a. Corillo. 'AAef £<>r S!bbase, tl91ted States or ..!h.L. for e1£ilCn, ..fiu 
end.. for~ • ..!IoU chair for sofS and..!!l! water for occan. 
b. When the first word of a doubled response was a repetition of the 
stimulus word, but the second was different. the second word was 
counted. 
c. When the doubled response coasisted of two alternates, separated by 
a comma, the second word was counted. 
d. When the doubled response consisted of two alternates one of which 
was in parentheses the secoAd Al t;M'118te was c.lUnted. 
e. When the article. definite or indefinite preceeded the response, it 
was ignored and the word was CODsidered to be a noun. 
f. When the two responses were clearly not alternates and not separated 
by a comma and neither was in parentheses neither response was 
cOUD*ed. 
6. When the subject's handwriting could not be read, the response was 
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~onsidered as unscorable. 
The number and percentages of male and female subjects tested and the 
~arious sources from which they were secured is shown in Table V. Slightly over 
one-third of the female and fourteen per cent of the male testees were employees 
of large hospitals. This source supplied such a large number because hospitals 
generally employ persons who as a group represent almost all ranges of age and 
education. Here can be found persons of relatively little schooling performing 
routine tasks and also those of college education and above in rather respon-
sible supervisory positions. A large number of the 18.25 per cent of women and 
the 32.57 per cent men secured through personal contact fell in the lowest 
education categories. These persons were not often found in one place of ~ 
ployment and had to be sought out individually. 
There appears to be a genuine sex difference with respect to persons 
allowing themselves to be tested. Male subjects with less than twelve years of 
schooling appear, on the whole, rather reluctant to participate. Then too, far 
more invalid tests from this group had to be e~cluded due to the subject's 
failure to respond to a suffi~ient number of items, for leaving out personal 
information, or for showing by spontaneously written comments that they b~lieved 
the test to be a measure of free association, instructions to the contraty. In 
a number of instances, the schooling given by male subjects was known to be 
inflated. Female subjects were more likely to falsify their age, but more 
commonly males tended to falsify their education. 
The groups comprising the college age category, that is those from 
about age nineteen to twenty-four and with twelve to si~teen years of formal 
education. were gathered primarily from the classes of a middle sized private 
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university in Seattle. Older persons with great~ than high school education 
came from adult education classes at the same university or from classes con-
ducted by the YMCA and YWCA. The remaining sources cited in the table contri-
buted subjects of all ages and levels of education. 
Table VI indicates the age averages and standard deviations for the 
male and female subjects in the sample separately for each of the three age 
divisions. Ideally, perhaps. the mean age for any of the three groups should 
fall below the midpoint of the age range for that group since it may be presumec 
that for any range of ages in the general population. the ereater nu~be~ ~i 
persons will be found toward the lower end of the range. This ideal is appro. 
tmated for the young group of male and female subjects; for the intermediate 
and older groups the mean age falls within one year of the midpoint of the rangE~ 
T@y V 
NUHBII Qt ""Ii AD lIlCarNili PI6D I1UII !Al,IOUI iQYlGES 
FOR A gJOUP or 400 MIN AND 400 WOMIN PARTICIPATING 
m THE S~'l'TJA !,IANDMP1UIION OF 
THE LOYOLA LANCfUNiE STUDY 
!S!! Wgmen Total 
Source N Per Cent N Per Cent N Per Cent 
Hospitals S6 14.00 142 35.50 198 24.75 
Personal Contact 131 32.57 73 18.25 204 25.50 
Schools: 
College 60 15.00 61 15.25 121 15.13 
Adult Education 68 17.00 39 9.75 107 13.37 
Residence Homes 3 .75 28 7.00 31 3.88 
Business and Industry 38 9.50 23 5.75 61 7.63 
Social Organizations 22 5.50 18 4.50 40 5.00 
Guidance Center 22 5.50 _16 4.00 38 4.7S 
.......... 1 A.OO 100.00 AOO 100.00 gOO 100 .. 00 
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The place of birth indicated by each subject in the sample for the 
three age divisions is shown for the females in Table VII. for the males in 
Table VIII. If. within any of the three age groups a state or foreign country 
was represented by five or mare subjects. that location was included in the 
body of the table. 
T,ULI VI 
MEANS AND STANDARD PlVlAIIONS OF THE pS 
OF 400 ISN AND 400 WOllIN WHO PMTICIPATID 
IN THE SIATTLE STA.NM!,DIZATION OF THE 
LOYot,A LAN9UAGE STUDY 
Hen WOWI1l 
Me Cat ....... _· Mean Siama 
Young 
(Ages 19 - 30) 24.08 2.29 23.31 3.14 
Intermediate 
(Ages 31 - 42) 35.99 3.26 31.38 1.31 
Old 
(Ages 43 - 54) 49.65 4.53 49.54 7.41 
Those localities represented by le8s than five subjects within any 
of the age groups were pooled and titled as indicated in the tables. 
Place of birth was analyzed in light of age rather than with refer-
ence to education because there is a greater relationship between age and 
stability of domicile. It. comparison of the age groups shows that a far greater 
number of the younger group were tested in the state of their birth. Taking 
the samples as a whole. almost fifty-three per cent of the females and fifty-~ 
per cent of the males were born in the Pacific Northwest states of Washington. 
Oregon and Montana. Almost forty- two per cent of the women and nearly fourty· 
four per cent of the men were born in Washington State. Ten per cent of the 
women and six per cent of the men originally came from the large population 
centers in California. Illinois and New York. 
Another characteristic secured fnr this samp~e was national ancestry. 
Table IX shows national descent of the female subjects; Table X indicates 
figures for the males on the same variable. Of the eight hundred subjects, 
sixty-one per cent of the females and sixty per cent of the males indicated 
their father's ancestry to be from Inglish speaking countries. Slightly more 
than sixty-one per cent (61.25) of females and fifty-nine per cent of the males 
gave Inglish speaking countries as the national ancestry of their mothers. 
English speaking countries here include the British Isles, Canada. and the 
United States. A rather large number were also descended from people original1} 
from the Northern luropean countries of Germany. Norway and Sweden. 
TABLE VII 
PLACES OF BIRTH OF 400 WOMEN FROM METROPOLITAN 
SEArfLE WHO TOOK THE LOYOLA LANGUAGE STUDY 
Place Age Age Age 
of 19 - 30 31 - 42 43 - 54 
Birth N '%. N '1 N '%. 
Washington 77 19.25 53 13.25 37 9.25 
Montana 10 2.50 12 3.00 3 .75 
California 10 2.50 5 1.25 1 .25 
Illinois 5 1.25 6 1.50 5 1.25 
New York 5 1.25 2 .50 1 .25 
Oregon 3 .75 2 .50 5 1.25 
Minnesota 3 .75 1 .25 11 2.75 
Other States* 30 7.50 46 11. 50 33 8.25 
Canada 3 .75 8 2.00 6 1.50 
Other Foreign 1 .25 8 2.00 7 1. 75 Countries' 
Not Indicated 0 0.00 1 .25 0 0.00 
Total 147 36.75 144 36.00 109 27.25 
Age 
19 - 54 
N '%. 
:67 41.75 
25 6.25 
16 4.00 
16 4.00 
8 2.00 
10 2.50 
15 3.75 
109 27.25 
17 4.25 
16 4.00 
1 .25 
400 100.00 
*Includes all other states and United States possessions with the 
exception of Connecticut, Delaware, Georgia. Idaho, Kentucky, 
Mississippe. Nevada. New Mexico, N. Carolina, Rhode Island, 
Vermont, Virginia, W. Virginia. Wyoming, Washington D. C. and 
The Canal Zone. 
IIncludes Great Britain, India, Mexico, Norway, Poland, Sweden 
and Greece. 
TABLE VIII 
PLACES or BIITH OF z~oo MEN rlOM METROPOLITAN 
SEATTLE WHO TOOK THE LOYOLA LANGUAGE STUDY 
Place Age Age Age 
of 19 - 30 31 - 42 43 - 54 
Birth N 1. N 1- N 1. 
Washington 71 17.75 60 15.00 44 11.00 
Montana 9 2.25 10 2.50 1 .25 
California 9 2.25 3 .75 4 1.00 
N. Dakota 3 .75 4 1.00 5 1.25 
New York 4 1.00 3 .75 3 .75 
Oregon 5 1.25 2 .50 3 
.75 
Minnesota 5 1.25 8 2.00 7 1. 75 
Other States* 35 8.75 49 12.25 32 8.00 
Canada 1 .25 3 .75 4 1.00 
Other Foreign ., 
.150 9 2.25 2 .50 ... Countries' 
Total 144 36.00 144 36.01) l1.2 28.00 
Age 
19 - 54 
N 1. 
175 43.75 
20 5.00 
16 4.00 
12 3.00 
10 2.50 
10 2.50 
20 5.00 
116 29.00 
8 2.00 
13 3.25 
400 100.00 
*lncludes all other states and,. United States possessions with the 
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exception of Alabama, Delaware, Nevada, New Hampshire, Rhode Island, 
S. Carolina, Tennessee, Vermont, Wyoming, WashlngtO",l D. C., Hawaii 
and the Canal Zone. 
, Includes Great Britain, Belgium, Ireland, Italy, Russia, Scotland 
and Switzerland. 
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TABLE IX 
NATIONAL ANCESTRY OF 400 WOMEN FROM METROPOLITAN 
SEATTLE WHO TOOK THE WYOLA LANGUAGE STUDY 
Age Age Age 
19 - 30 31 - 42 43 - 54 
Country Father Mother Father Mother Father Mother 
United States 35 37 55 55 37 34 
British Isles 41 44 36 38 28 24 
Germany 22 16 12 10 15 9 
Norway 7 3 7 7 7 8 
Sweden 7 3 4 6 4 3 
Italy 7 12 4 4 1 2 
Canada 6 7 4 2 2 7 
France 4 9 5 5 2 5 
Others 16 15 15 16 10 15 
Unknown 2 1 2 1 3 2 
Total 147 147 144 144 109 109 
TABLE X 
NATIONAL ANCESTIlY OF 400 MEN FROM METROPOLITAN 
SEATTLE WHO TOOK THE WYOLA LANGUAGE STUDY 
Age Age Age 
19 - 30 31 - 42 43 - 54 
Country Father Mother Father Mother Father Mother 
United States 39 44 38 41 35 34 
British Isles 44 43 43 34 37 30 
Germany 12 15 12 13 10 11 
Norway 6 3 10 10 5 8 
Sweden 7 5 3 2 5 3 
Italy 8 7 7 9 0 1 
Canada 2 3 5 5 4 3 
France 1 5 5 2 3 6 
Others 21 14 15 24 11 15 
Unknown 4 5 6 4 2 1 
Total 144 144 144 144 112 112 
CHAPTER V 
STATI§tlQI, PROCPURE 
Two statistical procedures were employed to evaluate the data. The 
first method was designed to test directly the significance of the differences 
of the raw frequency with which the response words occurred in the Chicago and 
Seattle samples. In this procedure, the focus of attention was upon the fre-
quency of responses to the indiyidu" stimulus words, and in a sense can be 
considered as a test of the sensitivity of the stimuli to elicit identical 
responses from two samples of subjects. The second method evaluated the result 
in te~s of standard scores derived from the frequency of responses to the 
stimulus words. The primary difference between these two methods is that in 
the first procedure, the raw frequency of a response word from the Seattle 
sample was compared directly with the raw frequency of thi! sane response to 
the same stimulus word given by the subjects in the Chicago sample. whereas in 
the second procedure the fact of using standard scores meant that the frequency 
of response to any one stimulus vord was given a relative value; such value 
being a function of the frequency of other responses given to the 88ill6 stimulus 
word. 
The first procedure employed chi square to test the hypotheSiS that 
thttre ~'as no difference between the raw frequency of responses to any single 
stimulus word given by the normative samples in Seattle and Chicago. Justi-
fication for this treatment rests upon the assumption that each stimulus word 
in the Loyola LaDauage Study is a specific variable. Under the null hypothesi~ 
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the frequency with which any one response word appears to a stimulus should be 
equal for the Seattle and Chicago samples, equal here meaning within the toler-
anee defined by the .01 level of confidence. 
This is essentially the application of chi square to the two cell 
table whose formula is X2 • 2~fof: fe)2 (Guilford, 1956, p .237). Since with 
one degree of freedom Vi2 .. t, and since 2(fo ... fe) • (fl'" f2) we may express 
chi square as X2 : (f~ i 2)2. The working formula, corrected for continuity 
then becomes x2. {fl'" f2 - 1)2. 
fl ~ f2 
For example, to the stimulus word so~dler. the frequency of the re-
sponse. JII!l in the Chicago sample was thirty-one; the frequency of the same re-
sponse to the same stimulus word in the Seattle sample was nineteen. The 
expected frequency of this reapOllse for each of the samples, under the 50-50 
hypothesis would be twenty- five. The chi square test in the form 
X2. <fl - f3 - 1)2 results in a ratio smaller than 6.635 (that required for fl 'I f2 
a significant difference when P: .01) and thus demonstrates that the obtained 
frequencies of thirty-one and nineteen do not deviate from the theoretically 
expected frequency of twenty-five to a great enough degree that the effect of 
chance variation can be ruled out. 
To avoid the necessity of computing the value of chi square for each 
response word that appears in either the Chicago or Seattle s.mple, the formula 
for chi square given above was solved for fl. The solution then becomes, 
fl :VX2 'I 4 'I aI2(X) <I 2f2 <I 2. Then by holding the value of chi square 
2 
constant at 6.635, and substituting various values of f2 necessary for a 
£1 
significant difference to have oecurre4 can be readily ascertained. 
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A table was then constructed listing £2 (smaller value) and the value 
(the larger value) must equal or exceed in order that the difference 
etween the frequency of responses to the same stimulus word be significantly 
This table is presented in Appendix D. It allows a comparisor. of 
requencies of f1 as great as 120 and of f2 as great a~ 90~ 
A second method of treatingtbe data was to assign a standard score 
o each of the response words. This means of expressing frequencies in terms 
f standard scorea was originally used by Johnson and Snider who worked out the 
ethod under the direction of Frederick MOsteller. In a standard score system. 
ighted values assigned to tb .. r S\8\?onees are a fun~tlon of the frequency of 
ccurrence of all responses given to a particular stimulus word by the subjects 
n the standardizing aample. The basic formula is Z • X • T. To contract the 
. S. D. 
enge of frequencies in each stimulus-response category even more. the square 
cot of the frequency with which various response WOl'GS appear to the st!mulus 
d was used instead of the raw frequency. The _an is the average of the 
frequencies of each kind of response, to the same atimu1~7l'3 
d; and the S. D. is the standard deviation of the dlstribuU.on of the sqnare 
cots of the frequency l' witb which responses oeeurred to the same stimulus word. 
procedure for tl"ansforming raw frequencies into Z scores is shown in 
After Z score a had been computed on the baais of response a given by 
he Seattle aample, the next task was to determine if average Z scores per 
ttmulus word using n~s from the Seattle sample would differ from the average 
scores per stimulus word using norms derived from the Chicago sample. If 
bey did, this would constitute evidence that regional differences significantly 
effect performance on the Loyola Language Study. If not, it would mean that 
scores obtained on tests given to normal persons in Seattle would have esse~ 
tially the same meaning as the scores obtained from tests given in Chicago. 
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Then a group of booklets from the Seattle sample were chosen to be 
scored by both Chicago and Seattle Z score norms. To insure that the booklets 
chosen to be so scored would be typical of the samples as a whole, fifty-two 
booklets of male subjects and fifty-two booklets of female subjects were select 
from Stanek's (1956) normative groups in such a way that they were representa-
tive of the various age-grade categories. These booklets from Stanek's study 
were matched, within two years of age and one year of educatioll, with an equal 
number from the Seattle study. The two sets of fifty-two booklets (one of male 
subjects, the other of female subjects) from the Seattle samples were scored 
twice; once in terms of Seattle Z scores, once in terms of Chicago Z scores. 
Thus each response had two values assigned to it. lor many responses, the 
Chicago and Seattle Z scores were identical or differed by very little. 
But to determine whether the obtained differences between the Chicago 
and Seattle Z scores were large enough to conclude that the populations upon 
hich they were based were truly different in the way they associated words, th 
two sets of scores for men and women separately were subjected to an analysis 
of variance. This is the o~way classification problem (Lindquist, 1940). 
The hypothesis tested was that there WAS no difference between the 
an score for.!.lS! stimulus ~ scored by Chicago and Seattle norms. The 
region for rejecting this hypothesis was set at or beyond the .05 level of co~ 
f1denee. The technique consists essentially in determining the F ratio between 
two estimates of the population variance. One source of variance arises from 
the deviation of the mean value of the two sets of scores (Seattle and Chicago 
Z' s) from the mean of the two sets of scores combined. The other arises from 
the sum of the deviations of each score from the mean of its set. 
CHAPTER VI 
PRESENTATION OF RESULTS 
After applying the chi square test to determine if the frequencies 
of appearance of response words given by the Seattle and Chicago normative 
samples of female subjects were significantly different, it was found that 
fifty-six of the eighty stimulus words produced responses that distinguished 
these samples at the .01 level of confidence. These fifty-six stimulus words 
and their corresponding responses are listed in Table XI. For the male samples, 
fifty-five of the stimulus words produced responses that were significantly 
different in frequency of occurrence and these are shown in table XII. 
The first and second columns of these tables list the stimuli and the 
significantly different responses. The third and fourth columns show the actua 
frequencies with which the responses occurred in the two normative samples. 
Thus, the magnitude of the difference and the direction can be observed. 
Of the ninty-one significantly different words given by the females, 
fifty-three of them occurred with greater frequency in the Seattle sample; 
thirty-eight occurred with greater frequency in the Chicago sample. The male 
groups produced eighty responses significantly different in occurrence 
of which forty-four appeared with greater frequency in the Seattle group and 
thirty-six were produced with greater frequency by the Chicago groups. 
The stimulus words in the Loyola Language Study, considered indivi-
dually, vary in their power to elicit responses common to the two samples. For 
the female groups twenty-four stimulus words elicited no responses that differed 
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n the frequency of their appearance. Twenty-eight stimulus words elicited one 
ignificantly different response, twenty-one stimulus words-elicited two signi-
icantly different responses and seven stimulus words elicited three signifi-
antly different responses. For the males, twenty-five words produced no sign!-
icantly different responses, thirty-four produced one significantly different 
esponse, seventeen produced two significantly different responses and only four 
licited three significantly different responses. 
The meaning relationships existing between the stimulus and its re-
ponse was then analyzed. This is shown in tables XII (women) and XlV (men). 
hese tables may be read as follows: For the female groups, for example, of the 
seventeen significantly different responses \ih1c." wera essentially synonymous 
ith the stimulus word, two were more frequently found in the Seattle sample; 
fifteen were more frequently found in the Chicago sample. Again, with regard to 
ant~s, the reverse was true since all antonyms were more frequent in occurenc 
in the Seattle group. None was more frequently given by the Chicago females. 
A very similar finding occurred upon comparing the Seattle "til'! Chicago male 
groups with regard to the logical relationships between significantly different 
responses and their sttmuli. 
Another interesting finding, not shown in the tables, was the way in 
which these samples responded to the name of a color. The Loyola Language Stu 
contains five stimulus worda of color, namely red, white, black, blue and yell 
To each of these stimuli, color was given to a significantly greater degree as 
the response by the Chicago females; Seattle females being more inelined to 
other types of associa.tion to a COlOT name. This tendency was not deteeted in 
the responses of either the Chicago or Seattle males. 
--
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The tables XIII through XVI then, constitute a type of item analY8is 
in that they show which stimuli tend to elicite responses which are essentially 
the same in frequency for the two samples and which stimuli are capable of eli-
citing...!2!i!! responses which distinguish the two sanples.in tepy.2f freqyency 
of occurrense. It must be borne in mind that this sort of analysis applied 001 
to the reBpooS6s considt:erecJ in isolation from each other and not to the test 
a8 a whole for any given subject. The possible effect of serial presentation 
of the items is not known. Further, this analysis is derived from faw fre-
quencies of responses themselves, and not from normalized scores for each sti-
mulus-response pair, based upon the standard score procedure which converts re-
spouse frequencies into scaled distances from the mean frequency. 
The conclusions which follow are valid if they are considered in term 
of individual test stimulus-response pairs, and not generalized to the ei.ghty 
word test thought of as a whole, that is, as one psychological task. It may be 
said then, th~t when the response to an item distinguishes these two groups of 
normal subjects, differing with regard to place of residence; 
1. The Chicago groups, male and female, tend to give responses syno 
mous with the 8timuli; the Seattle groups respond with antynoms. 
2. Chicago subjects of both sexes tend to generalize their associa-
tions. That is, they respond to a specific term by giving the 
class name under which that term falla. The reverse is not true 
with regard to the Seattle group. . 
3. Common cultural associations are more frequently given by the 
Seattle groups. Parenthetically, it may be added that the defi-
nition of a common cultural association and placing responses in 
this catagory is based upon the subjective judgment of the author 
4. Certain geographical associ~tions might be more peculiar to the 
Seattle group, but the difference is certainly not outstanding. 
5. Associations to color na:DeS more frequently elicit the response 
colO!' frem Chicago females. The same cannot be said for the male 
groups either from Seattle or Chicago. 
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TABLE XI 
STIMULUS WORDS AND CORRESPONDING RESPONSES WHOSE FREQUENCY OF 
OCCURRENCE IN A SEATTLE AND CHICAGO SAMPLE OF WOMEN WERE 
SIGNIFICANTLY DIFFERENT AT THE .01 LEVEL OF CONFIDENCE 
Stimulus Response Sea. Chgo. Stimulus Response Sea. Chgo 
Word Word f f Word Word f f 
butterfly insect 40 69 king queen 225 142 
net 25 6 
deep depth 4 18 
long short 215 134 water 79 48 
well 60 32 
head tail 18 3 
black color 16 45 
fruit food 18 49 night 70 37 
peach 10 0 white 168 103 
dark light 135 86 hammer nail 242 175 
tool 18 86 
red color 61 101 
table furniture 9 37 
loud soft 57 21 
thirsty dry 22 55 
bath wash 9 31 
hard soft 150 86 
eating hungry 12 30 
blue color 26 64 
joy happiness 93 133 sad 11 32 
sorrow 48 17 
sweet sour 108 62 
rough hard 18 39 
smooth 91 47 stomach abdomen 2 16 
ache 116 67 
heavy lifting 9 0 body 18 42 
high low 137 65 wording resting 16 2 
up 19 50 
comfort luxury 2 14 
white black 135 84 
color 20 44 soft hard 101 59 
sour lemon 66 35 short long 98 50 
sweet 120 67 small 37 85 
tall 92 48 
r 
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TABLE XI (cont' d) 
Stimulus Response Sea. Chgo. Stimulus Response Sea. Chgo 
Word Word f f Word Word f 
cold hot 91 48 baby bottle 18 4 
winter 56 103 infant 33 68 
tiny 11 0 
whiskey liquor 21 55 
moon sky 36 65 
yellow color 57 90 
daffodils 14 2 spider web 242 178 
window house 9 27 bread butter 273 201 
foot 38 82 
scissors cloth 24 7 
sharp 47 20 needle sew 67 102 
house home 239 192 dream nightmare 30 12 
sickness health 94 50 street road 64 43 
town 10 0 
mountain snow 68 13 
top 16 3 health body 3 16 
doctor 13 32 
stove hot 86 37 
wood 9 0 ocean beach 11 0 
water 121 179 
girl boy 247 163 wave 45 16 
female 12 40 
pretty 12 26 child play 58 29 
salt pepper 213 170 woman lady 17 37 
man 207 135 
man male 30 60 
woman 220 153 cabbage food 26 61 
salad 45 8 
cheese macaroni 11 0 
mouse 71 44 earth ground 27 57 
lion animal 54 120 
r 
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TABLE XII 
STIMULUS WORDS AND CORRESPONDING RESPONSES WHOSE FREQUENCY OF 
OCCURRENCE IN A SEArtLE AND CHICAGO SAMPLE OF MEN WERE 
SIGNIFICANTLY DIFFEBENT AT THE .01 LEVEL OF CONFIDENCE 
Stimulus Response Sea. Chgo. Stimulus Response Sea. Chgo. 
Word Word f f Word Word f f 
butterfly flower 36 69 king leader 3 17 
net 35 14 queen 203 116 
ruler 29 86 
long short 224 131 
deep down 19 47 
head foot 42 18 
top 22 57 sleep slumber 2 13 
afraid timid 3 17 black dark 56 108 
white 161 83 
fruit dessert 2 14 
hammer tool 35 71 
dark light 135 81 
thirsty dry 46 81 
red white 39 15 
quiet loud 56 22 
loud noisy 46 86 
quiet 30 9 hard soft 158 73 
steel 12 39 
bath wash 22 46 
blue color 41 71 
eating hungry 16 42 
sweet sour 120 61 
joy sorrow 48 14 sugar 97 137 
rough smooth 76 37 soft hard 120 61 
heavy light 96 58 short long 113 75 
weight 80 120 small 56 109 
tall 69 28 
high low 113 63 
cold hot 97 50 
white black 134 61 winter 49 88 
sour bitter 33 59 whiskey bottle 17 3 
grape 23 7 
sweet 132 72 
r 
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TABLE XII (cont'd) 
Stimulus Response Sea. Chgo. Stimulus Response Sea. Chgo 
Word Word f f Word Word f f 
yellow rose 15 2 spider spin 10 0 
scissors paper 18 2 bread water 17 0 
foot leg 6 24 hand foot 68 31 
give 0 10 
doctor nurse 59 25 
sick 54 87 thief money 12 0 
river water 175 229 religion church 107 169 
God 146 89 
mountain snow 56 15 
ocean fish 11 0 
stove heat 102 158 water 136 188 
hot 85 48 
child boy 29 8 
girl boy 104 107 
female 13 51 women female 21 50 
lady 16 46 
salt pepper 165 119 man 179 105 
man male 22 69 cabbage colds law 10 0 
women 220 126 
citizen person 15 41 
cheese food 46 97 United 
States 27 10 
baby infant 24 48 
earth ground 20 78 
moon planet 8 25 moon 19 4 
butter food 17 40 
r 
TABLE XIII 
MEANING RELATIONSHIPS BETWEEN STIMULUS AND RESPONSE 
FOR RESPONSES WHOSE FREQUENCY OF OCCURRENCE WAS 
SIGNIFICANTLY DIFFERENT BETWEEN SAMPLES or 
FEMALE SUBJECTS FROM SEA'rl'LE AND CHICAGO 
Sample Stimulus - Response Relationship 
Syn. Ant. S~G C.C.A. 
Seattle 2 22 o 1 22 
Chicago 15 o 15 o 8 
Total 17 22 15 1 30 
TABLE XIV 
MEANING RELATIONSHIPS BETWEEN STIMULUS AND RESPONSE 
FOR RESPONSES WHOSE FREQUENCY OF OCCURRENCE WAS 
SIGNIFICANTLY DIFrERENT BETWEEN SAMPLES OF 
MALE SUBJECTS FROM SlArrLE AND CHICAGO 
Sample Stimulus - Response Relationship 
Syn. Ant. S~G G-+S C.S.A. 
Seattle o 24 o o 19 
Chicago 21 o 6 o 8 
Total 21 24 6 o 27 
Symbo 1 meanings: 
Geo. 
6 
o 
6 
Geo. 
1 
1 
2 
Syn. --- Stimulus and response words are synonymous terms. 
Ant. --- Stimulus and response words are antonyms. 
S~G -- Stimulus word is a member of a class; response 
word is the class name. (specific to general) 
G~S -- Stimulus word is a class name; response word is 
a member of the class. (general to specific) 
C.C.A. - Common cultural associations. 
Geo •... - Response has a specific geographical association to 
the stimulus word. 
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Afte~ subjecting the data to an analysis of variance it was found that 
the separately computed F ratios, one from the two sets of Z scores for women; 
the other from the two sets of Z scores for men, were both significantly differ-
ent at just the .01 level of confidence. That is, there appeared to be in the 
~hole distribution of obtained samples of men and women considered separately, 
differences between the Chicago and Seattle Z scores assigned to the same re-
sponses to the same stimulus words, which probably could not have happened by 
chance. 
But in an attempt to search out which, if any, of the eighty stimulus 
~ords were eliciting responses whose average Seattle and Chicago Z scores were 
significantly different, the standard error of the difference between means and 
the corresponding critical ratio for significance at the .01 and .05 levels of 
confidence was computed. This is the t test for the significance of difference 
between means. 
Then for each of the fifty-two male and fifty-two female subjects, two 
average Z score values, based upon the scores assigned to each response to each 
stimulus word was computed. One mean Z score was representative of the group's 
responses to the same stimulus word scored by Chicago norms; the other mean Z 
score was representative of the same group's responses to the same stimulus word 
scored by Seattle norms. 
Thus a total of 320 means were compared. Eighty mean Z scores, cor-
responding to the eighty words in the Loyola Language Study based on Chicago mal 
norms were compared with eighty mean Z scores based upon Seattle male scores. 
Eighty mean Z scores, corresponding again to the eighty words based upon Chicago 
female norms were compared with eighty mean Z scores based upon Seattle female 
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norms. The difference between these two mean Z scores, for each of the eighty 
stimulus words, did not equal or exceed the critical ratio required for a sig-
nificant difference at the .05 level of confidence for the female subjects. For 
the male subjects the differences between the mean Z scores based on Chicago 
norms and the mean Z score based on Seattle norms failed to reach the value of 
the critical ratio required for significance at the .05 level of confidence with 
the exception of the case of the two means for the responses to the stimulus 
word, river. 
CHAPTER VII 
SUMMARY AND CONCLUSIONS 
The Loyola Language Study is an eighty word semi-controlled associ-
ation test whose distinguishing feature is that it demands the subject exercise 
~is powers of reflection and choice and that he consciously draw upon his past 
~xperiences to produce a response which he believes would be that which most 
persons would give. Communality of responses among normal persons has been 
based upon the frequency with which those responses occur, expressed in terms of 
standard scores. 
Previous studies have shown the test to be sensitive to such personal 
characteristics as age, education and sex and to distinguish normal and schiz-
ophrenic persons. Several investigations have established the reliability and 
validity of the instrument. 
The need for a fresh approach to the word association technique is 
pointed up by the many inconclusive results of studies employing free response 
and forced-choice methods. This much appears clear: a new approach must util-
ize ego control and must assay the associations produced in terms of communality 
of response. 
The present study employs a test which has combined the desirable 
features of both the free end controlled methods. Free, in as much as there is 
no restriction put upon the variety of responses that can be elicited; con-
trolled in that the focal point of control lies primarily in the ego of the sub-
ject. Further, the results are amenable to a type of statistical analysis which 
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is meaningful, makes comparability from study to study possible, allows for 
nodifications of the test and still evaluates the total performance of the 
subject. 
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A Eratified sample of four hundred men and four hundred women were 
selected as representative of persons in metropolitan Seattle between the ages 
~inteen and fifty-four years who had had from six through sixteen years of form-
.1 schooling. Selected stratified semplying was based upon the percentage of 
persons fitting into fifteen age-education catagories as shown by the data from 
~he 1950 census. Hon-white persons were excluded from the study. 
The Loyola Language Study administered to these two samples formed the 
pasts upon which norms were established. Prom the frequency of the responses 
~iven to each of the eighty sttmlllus words in the test standard scores were 
~erived. Thus. there was a set of standard scores. each score corresponding to 
he frequency with which particular responses occurred for each of the eighty 
~ords in the test. Since the same type of standard score norms had been pre-
viously established on an equal size sample of men and women from metropolitan 
Chicago it was pos8ible to test the hypothesis of geographical differences by 
~omparing these two sets of norms. 
The technique employed to test the above hypothesis was to select, 
~rom the booklets of the Chicago standardizing sample, a group of fifty-two 
~en and fifty-two women, chosen in such a way as to be representative of the 
~arious age-education catagories. These booklets from Chicago were then matched 
~ith booklets of subjects from the Seattle sample that did not differ, in terms 
pf age and education. by more than two years and one year respectively. This 
natching yielded two sets of fifty-two booklets each; on~ set of tests of 
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female subjects, one set of tests of male subjects. 
The responses of the two sets of fifty-two subjects from Seattle were 
then scored using Chicago norms and again using Seattle norms. All the re-
sponses to the same eighty stimulus words, by the men and women separately, 
scored first with Chicago Z scores and secondly with Seattle Z scores, were an-
alized one stimulus after another, for differences between Chicago mean values 
and Seattle mean values, using an analysis of variance. 
The r ratios resulting from this analysis were significant at just 
the .01 level of confidence for both the male and female groups using the with-
in groups variance as the error term. This showed that either a significant 
difference between Chicago means and Seattle means eXisted, or a difference in 
variances, or both. Next the mean Z scores corresponding to the responses give 
to each stimulus word, scored first with Chicago norms and then with Seattle 
norms were tested for a significant difference using t. 
But when these means for the female subjects were compared none of 
them had a difference as large as that required for significance at the .05 
level of confidence. With the males, one stimulus word, river, produced re-
, 
sponses whose mean Chicago Z scores and mean Seattle Z scores differed by an 
amount that was significant at the .05 level of confidence. Thus, the meaning 
of significance or the over all analysis of variance must be that the variances 
rather than the means differed. 
In addition, a form of analysis of raw frequency of specific response 
was made using chi square. This was based upon the responses given by the en-
tire stratified samples from Chicago and Seattle for the males and females sep-
arately. The chi square test was made to determine if the frequency of the 
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~esponses to each stimulus word given by the sample of Chicago subjects differed 
significantly from the frequency with which the !!!! responses to the same 
stimulus ~ were given by a sample of Seattle subjects. 
Thus, for example, the number of times the response ~ was given to 
the stimulus word spider by Chicago subjects was compared, by means of chi squara 
~ith the number of times ~ was given as the response to the stimulus word 
spider by Seattle subjects. 
The region for rejecting the hypothesis of no difference in frequency 
was set at the .01 level of confidence. This sort of analysis of raw frequency 
of responses was done for the male and female subjects separately. 
After comparing the responses of the who male samples it was found 
that to fifty-five of the stimulus words, one, two, or three of the same re-
sponses were given with significantly differing frequency by the two samples. 
~or the female samples from Chicago and Seattle, fifty-six stimulus words elic-
ited responses whose frequency of appearance in the two groups differed sig-
nificantly from each other. 
In light of the two statistical procedures employed, one based upon 
the comparison of raw frequencies of responses made by four hundred men and 
four hundred women to specific stimuli, the other based upon a comparison of 
Chicago and Seattle mean standard scores for each stimulus word given by a group 
of fifty-two men and fifty-two women, two conclusions follow: 
1. Some of the stimulus words in the Loyola Language Study el-
icited some responses given by stratified samples of men and 
women From Chicago and Seattle that differed in!!! frequencI 
of appearance. This difference was significant at or beyond 
the .01 level of confidence. It is important to note that 
this type of chi square analysis rested on the assumption 
that each stimulus word in the Loyola Language Study consti-
tuted a separate and distinct psychological task. Further, 
this procedure did not take into consideration the fre-
quency of other responses given to the same sttmulus 
word. It compared statistically the raw frequency with 
which a sipgle response occurred in the two standard-
izing samples of four hundred persons each. 
2. With but one exception. the comparison of mean Chicago 
and Seattle standard scores received by two groups of 
fifty-two males and fifty-two females failed to show a 
significant difference. This one exception was for the 
responses given to the sttmulus word river by the group 
of male subjects. 
; 
Thus it may be said that when the frequency of all responses to a 
sttmulus word are taken into consideration in scoring, as is the case where 
standard scores are used. the standard scores computed for those responses, 
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whether given by persons in Seattle or Chicago, are essentially the same. Any 
obtained differences in these standard scores can reasonably by attributed to 
chance variation in the stratified samples upon which the two standardizations 
of the Loyola Language Study were based. 
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APPENDIX A 
A Sample of the Loyola Language Study Booklet showing 
Typical Responses and Z Scores Derived Prom 
Seattle and Chicago Standardizations 
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REVISED 
LOYOLA LANGUAGE STUDY 
Instructions 
WHEN PEOPLE see or hear a word, they often think of another 
word. If you say the word stem, most people would think of 
flower. Some, but not the greatest number, might think of 
pipe, grass, stop, and so forth. 
This study wants to find out what word you think the 
greatest number of people would be most likely to think of 
when they see or hear each of the words on the next two pages. 
Please write next to each of the words the one word which 
you think the greatest number of people would be most likely 
to think of when they see or hear the word in the list. Take as 
much time as you need to think about the word which seems 
to you to "go along" with each printed word. Then choose the 
one word which you think the greatest number of people 
would be most likely to think of when they see or hear the 
given word. Write the one word which you choose beside the 
printed word. Do not skip any word. 
Remember, you are not asked to write down just any word 
that comes to your mind. You should write down the one word 
which you think the greatest number of people would be most 
likely to think of. 
Important: please fill out the information blank on page 4. 
Copyright 1954, by LOYOLA UNIVERSITY, CHICAGO 
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2 3 
Beside each of the words printed below write the one word , whiskey d;..il'lli 7 II whistle Lf.;/I YJ S' 
which you think the greatest number of people would be most 
likely to think of when they see or hear that word. yellow color S" 13 carpet floor /'1 
I I{ soldier W d ;- '7 cz sour sw~tt: 7 I window 
q 1;;.5.5 7 lJ..needle rhl-tad 1/ 
,,,hungry Fo~J /3 I~ king q"feen 1/ II scissors Cut 1/ q hand f. L' h r (i- 8 
if butterfly plo IN~;- lR 1/ deep wa,'tt.r- 7 I I foot ~htJ( /I 1> thief St (~I '6 
I I long shot-1: cg ~ sleep r t st- / :J... doctor /1 fA r.5 t 0 / / dream site p / 0 
t/ head h d tr g I I black w h t' t! /I /J. wish d ~s //"! 1,-/ :;.. trouble WtJrr'j 3 
<6 anger m "JJ <6 I O hammer n;;)/ 1 II /..2.house h On? ( 1 13 religion chw;.c~ 
I I') 
q afraid F e ~f. 10 / I table c h "ll- 10 q justice I 'i) W ~ 7 street C ;;r ~ 
<b fruit EJ f/'J/~ / 0 13 thirsty w;)t"er IJ. / Oriver W'drU S"health h ~/,pihf5J ~ 
l S dark 111ht Itt q quiet p ~ J ce I~ S "sickness h e d It:J, g ocean Wd'to- 9 
q red colD/" 7 / Chard .s of t" ~ f1 mountain hi r~ I o/ bed sIft p 1,-/ 
10 loud noise- 1/ II blue S 1\::1 /I 13 stove hl>7:" J. child p/dy 13 
I~bath Wil't.e r 9 I~"sweet C ~.,J!:f I~ I girl bot q j I tobacco Sh?oKe 1/ 
II eating ,c ()() J 10 / tomach FooJ 8 II salt pepf!.1- 10 II woman m di'i q 
/ . h ilffJ I ~ 7 working Job II man <b q cabbage vere't:OJble ~ -.5 JOY I w 0,." <J~ 
9 rough .5 rnoIJ th .t' 'I comfort e~.5e J cheese Cr;;JcKlr Cf 7 citizen 17h1tt-lcJY) 7 
'A heavy I.irht' 1'1 7 soft h 'H·J '7 ~ baby tn 0 t:), er 1$ 9 earth d ,',. L I ~ 
q high /0 vJ / 0 / short /()~ ., 13 'l moon ni.,ht: 10 if lion (tnimf} I 7 
q white bl'Jc-k Cf beautiful p to e t't.!:f I ) spider we .b If) /1 butter brfud I :;" 
Cf command CJ r J e l- / O / ). cold ice / '/ IJt'bread b 14 tt: ~I: I j. {, music S bY} '! I 
Turn to page 4 
4 
The following information is essential for research pur-
poses. Without it, no good can come from the trouble you have 
taken to fill out the two previous pages. 
RESIDENCE (city and state) ... ~ .... s.f?."i! .. rt.!f.t .. ;... W.il.sj1j .IJ..1 . .t.Q..':7. ... . 
BIRTHPLACE (city and state) .. ..... F<??.·.~ .. ~ .. ) ..... T.d..~ .. h..Q ....................... . 
MONTH AND YEAR OF BIRTHoo . oooo 00::T.1.{.!.'t 00 . ":: 00 oo .J.9..J.,./.l . 00 00 0000 00 00 00 00 0000 000000. 00 
SEX (male or ~ .... . oo .. • oo •. oooo . oo . . ...... . . oo .. • m .. oo •... moo oo •. oooooo .• oo •. oo .... 00 00 • • 00.00. 
Highest year of school completed (circle one): 
HIGH SCHOOL COLLEGE 
5 6 7 8 9 10 11 (f2) 13 14 15 16 17 18 
From what countries did your parents' people come? 
Father's people.oo .. oooo.9..({I:.!!J..~.'1!1 ... oo ...... . oo oo .... oo ...... oooooo ... . 00 ... 00.000000 00_ 
Mother's peopleoo ... oo .. £..IJ. .1-.b.!'J .. J .. oo. 00 .. 000000 .. 00 .. 00. 00 00. 00 00 0000 .. 00 00 .. 00 00 _.00._ 
YOUR OCCUPATION.oooo .. oo oo.S.r.~.iJJ?.r..t.<l.P_.h. f..r... .oo .oo . oo ... . oo. oo.oooo.oo. 00 .. 0000 .. 00 .00 __ 
If you are a student or housewife, what is your father's or 
h us band's occupation P. _ ...... 00.00 •• 00 .00 00 • • ••• 00 • • 00 00 00. _ 00 _ •• 00 00 •• 00 00. 00 00 _00 00 00 •• __ 
If you wish, give your name and address 
NAME ••. •.••. .•.. . .. . •. J. .. ';t.YJ..t:.. ... .... ./).~.~ .. ........ .... ... ............ ............ .. ... ................ 00 
STREET .•• •... . ....... ~ .q,.~Q.O' .... ::: .. .J..J. .. ~.~ ..... !lr..~ ........ S: .. W, ........................ oo 
CITY •. ••.. ••• •. . ••. . . . •. • $.g.~.t.t.!~ .. , .... W.<1.J.h ... ................................ .............. 00_ 
Return to: 
LOYOLA LANGUAGE STUDY 
820 North Michigan Avenue 
Chicago 11, Illinois 
r 
APPENDIX B 
THE PROCEDURE FOR TRANSFORMING RAW 
FREQUENCIES INTO STANDARD SCORES 
1. Along the left hand side of the worksheet, all responses to the 
stimulus word which had a frequency of two or greater are listed 
alphabetically. Responses which occurred once are summed and are 
listed as singletons. If no response was given, these are tallied 
as omits. 
2. In a column to the right of the responses the frequency wtth which 
each response occurred is listed. 
3. In the first column of the table headed! value , the frequency 
values are listed in order of magnitude with the largest at the 
top. 
4. In the second column headed! !~. are listed the number of 
times a particular frequency of response occurred. 
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5. The third column, that headed i, contains the square root for each 
frequency, rounded to one decimal place. The use of the square root 
of the response frequency serves to reduce the spread of scores by 
drawing in the extremes. These square roots then, are the raw scores 
of the distribution. 
6. Column four, headed f1 lists the raw frequency of each response 
multiplied by the numtier of times that frequency occurred. Col-
umn four then is the product of column one and column two. 
7. The column headed d scale, column six, lists the result of multi-
plying each value In column three by two (2) and rounding downward 
to the nearest whole number. 
8. Since there is a definite and unvarying relationship between the 
frequency of respon •• , the square root of that frequency and the 
d scale value for thlt frequency, the table appearing as Appendix 
C was constructed as a computation aid. By the use of the table the 
square root and d scale values for any raw frequency as great as 104 
can be found quickly and with a greatly reduced chance of calculation 
errors. 
fd 9. Computation of the mean (M • 800- + .25) involves the following steps: 
a. The values in column six (d scale)are multiplied by the 
values in column four (f1) and the results are summed. This 
sum is entered in the s ace labe!ed fd ~t the bottom of 
the computation chart. 
b. The fd value is then divided by the constant 800 and to 
this is added the constant .25. The result is rounded to 
one decimal place. This is the mean of the square roots 
of the response frequencies. 
10. The values in column seven (J X - M) are found by subtracting 
the mean from each of the values in column three (~). 
11. Computation of the standard deviation (S.D •• ~~~-d-2)--4-~-0--_-(-f-d-)-2) 
involves the following steps: 
a. Square each of the values in column six (d scale) and multi-
ply by the values in column four (fl ). 
b. Sum these products and enter in the space labeled fd2 at 
the bottom of the chart. 
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c. Multiply the value of fd by 400 and enter 1n the space provided. 
d. Below this enter the squared value of fd and subtract. 
e. Find the square root of the difference (Step ll,d) and enter 
in the space provided. 
f. Divide this square root (Stepll,3) by eight (8) and round off 
to one decimal place. This yields the standard deviation of 
the square root of the frequency of the response. 
12. The values in column eight (J X - M ) are found by dividing each 
0-
value in column seven (J x- M ) by the standard deviation of the 
distribution. Then to eliminate decimals each score in column 
eight is multiplied by a constant of ten (10). 
13. The last column (Z) is found by adding a constant of minus twenty 
(-20) to each of the values in column eight. This results in all 
positive scores. The lowest Z score then represents the response 
word which appeared with the greatest frequency. 
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APPENDIX B (cont'd) 
WORKSHEET FOR THE CALCULAT ION OF Z SCORES 
(Original design of Johnson, Snider and Mosteller) 
Responses Response Stimulus Sex Number alphabetized frequencies 
,-t VII lup In R JflGh tJ.i""" f, ·h id scale vx=M ~ Z 
army 140 
''17 I I~.l L!LitJ 2'1 1-~. 7 ./p 1'1 battle 4 I 'It:) I JI.<g 1 'Ie ~3 +2..~ .~ 1'/ 
defense 2 ~2 } "·7 t3~ 9 - '1·7 /./ 30 fight 3 1'1 I 
"." 
19 <J 0. 0 1·3.- 3,:1. 
G. I. 4 ,~ I 3.9 If 7 s..t' /.3 33 
gun 15 13 I 3.10 13 ~8 7 £.S I. 'I 3r 
man 19 t'" I .2.~ S 'I 7.~ /. 7 3.!L 
military 2 ~ :3 :l.0 /~ ., 17 q 7-"- /. g 3g 
parade 4 3 I /·7 3 3 7.7 I· g 3' 
sailor 13 
:2 :J.. /.~ If ~ g.7 :l.. I ill 
service 5 0 9,i t1..~ ,,~ 
uniform 22 
war 147 
singletons 19 
omit 2 
fd - 73.5"S -: 800· q.J'J +.25 - r...1/ • MIf 
fd
2 
• Ift.?. i 'i L times 400 • [gt"13" 'It)O 
2 .5"'109 {,o.2,S' 
minus (fd) 
II 0'10373' 
whose r . 33. Z. 'I 
divided by 8 • '1.~ • r'{f 
7lj 
APPENDIX C 
TABLE OF f VALUES AND THEIR CORRESPONDING SQUARE 
ROOTS AND d SCALE VALUES USED IN THE 
CALCULATION 01' Z SCORES 
f If d f If d f If d 
35 5.9 11 70 8.4 16 
36 6.0 12 71 8.4 16 
2 1.4 2 37 6.1 12 72 8.5 17 
3 1.7 3 38 6.2 12 73 8.5 17 
4 2.0 4 39 6.2 12 74 8.6 17 
5 2.2 4 40 6.3 12 75 8.7 17 
6 2.4 4 41 6.4 12 76 8.7 17 
7 2.6 5 42 6.5 13 77 8.8 17 
8 2.8 5 43 6.6 13 78 8.8 17 
9 3.0 6 44 6.6 13 79 8.9 17 
10 3.2 6 45 6.7 13 80 8.9 17 
11 3.3 6 46 6.8 13 81 9.0 18 
12 3.5 7 47 6.9 13 82 9.1 18 
13 3.6 7 48 6.9 13 83 9.1 18 
14 3.7 7 49 7.0 14 84 9.2 18 
15 3.9 7 SO 7.1 14 85 9.2 18 
16 4.0 8 51 7.1 14 86 9.3 18 
17 4.1 8 52 7.2 14 87 9.3 18 
18 4.2 8 53 7.3 14 88 9.4 18 
19 4.4 8 54 7.3 14 89 9.4 18 
20 4.5 9 55 7.4 14 90 9.5 19 
21 4.6 9 56 7.5 15 91 9.5 19 
22 4.7 9 57 7.5 15 92 9.6 19 
23 4.8 9 58 7.6 15 93 9.6 19 
24 4.9 9 59 7.7 15 94 9.7 19 
25 5.0 10 60 7.7 15 95 9.7 19 
26 5.1 10 61 7.8 15 96 9.8 19 
27 5.2 10 62 7.9 15 97 9.8 19 
28 5.3 10 63 7.9 15 98 9.9 19 
29 5.4 10 64 8.0 16 99 9.9 19 
30 5.5 11 65 8.1 16 100 10.0 20 
31 5.6 11 66 8.1 16 101 10.0 20 
32 3. 7 11 ~ g.2 16 102 18:1 ~8 ~z ~.~ H 8~i t: 103 69 104 10.2 20 
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APPENDIX D 
VALUES OF fl (larger value) AND f2 (smaller value) REQUIRED 
FOR A x2 SIGNIFICANT AT THE .01 LEVEL OF CONFIDENCE 
~en £2 is: £1 must be: When £2 is: £1 must be: When f2 is: £1 must be: 
1 11 31 57 61 94 
2 13 32 58 62 96 
3 15 33 59 63 97 
4 17 34 60 64 .98 
5 19 35 62 65 99 
6 21 36 63 66 101 
7 22 31 64 67 102 
8 24 38 66 68 103 
9 26 39 67 69 104 
10 27 40 68 70 105 
11 29 41 70 71 107 
12 30 42 71 72 108 
13 32 43 72 73 109 
14 33 44 73 74 110 
15 34 45 75 7S 112 
16 36 46 76 76 113 
17 37 47 77 77 114 
18 39 48 78 18 115 
19 40 49 80 19 116 
20 42 50 81 80 118 
21 43 51 82 81 119 
22 44 52 83 82 120 
23 46 53 85 83 121 
24 47 S4 36 84 122 
2.; 49 55 81 85 123 
26 50 56 88 86 125 
27 51 57 89 87 126 
28 53 58 90 88 127 
29 54 59 92 89 128 
30 55 60 93 90 130 
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